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Description 

This inventiorr relates to a device to translate 
rotary motion into reciprocating motion. More 
particularly the invention relates to a gear shift 
mechanism for an automobile wherein the gear 
shift lever on a steering column is connected by a 
flexible core to an automatic transmission and 
wherein rotary or arcuate movement of the gear 
shift lever will cause the core to move In a straight 
line movement to actuate the automatic trans- 
mission. 

In US— A— 1146322, corresponding to the pre- 
amble of claim 1, there is disclosed a device to 
translate rotary motion into reciprocating motion 
comprising a rigid tubular guide conduit having 
an arcuate portion including a keyhole slot 
extending through a side wall of the conduit, a 
straight portion and a curved portion connecting 
the arcuate and portions, a flexible conduit con- 
nected at one end of the second portion remote 
from the curved portion, a flexible core member 
capable of transmitting tension and compression 
loads movable in the guide conduit and the 
flexible conduit, and a tab extension extending 
through the keyhole slot connected to an end of 
the core member. 

The invention is characterized in that there is 
provided a flexible sheath engaging with an outer 
periphery of the core member adjacent the tab 
extension and with an inner periphery of the 
curved portion and the arcuate portion which 
flexible sheath is substantially equal to the length 
of the arcuate portion and the curved portion to 
minimise any lost motion between the core 
member and the guide conduit when rotary 
motion of the end of the core member connected 
to the tab extension is transformed into recipro- 
cating motion of the core member in the straight 
portion and in the flexible conduit 

Conventional steering column gear shift levers 
are mechanically linked to a lever arm at the 
bottom of the steering column of an automobile. 
Because it is necessary for safety purposes to 
design the steering, column to collapse in the 
event it is impacted in an accident, it is necessary 
that relatively expensive telescopic shear means 
be utilized in the gear shift linkage to accommo- 
date a collapse of the steering column. Further the 
use of such linkages requires use or rods, iever 
arms and bell cranks resulting in considerable 
weight and in considerable ^pense involved in 
forming the various parts and in assembling the 
parts. 

The need to provide rigid linkages and tele- 
scopic shear means can be avoided by utilizing a 
flexible core and conduit arrangement However, 
hitherto such flexible core and conduit arrange- 
ments have not provided requisite accuracy 
necessary to position automatic transmission 
mechanisms. 

The construction of the present invention whilst 
retaining accuracy in translation of motion 
eliminates the use of complicated linkage 
systems while at the same time provides flexi- 



bility in the event the steering column collapses 
under impact loads since the core aqd conduit are 
both flexible. 
An embodiment of the invention will now be 

5 described by way of example and with reference 
to the accompanying drawings in which: — 
Rgure 1 is a side sectional view of a steering 
' column of an automobile to which a device 
constructed according to the invention is applied; 

to Figure 2 is an enlarged partial sectional plan 
view of a device constructed according to the 
invention as applied to an automatic gear shift 
control of an automobile; 
Figure 3 is a partial sectional view of the device 

/5 of Rgure 2; 

Figure 4 is an enlarged sectional view of Figure 
2 taken along lines 4 — 4; and 

Figure 5 is an enlarged sectional view of Rgure 
2 taken along lines 5 — 5. 

20 Referring to Figures 1 and 2, there is illustrated 
a steering column 1 of an automobile including a 
steering wheel 2 and a steering shaft 3. A device 
for translating rotary motion into a reciprocating 
motion Is mounted on the steering column and 

25 forms a part of the automatic transmission con- 
trol of the automobile. 

As shown the device coniprises a rigid tubular 
guide conduit 5 having a first arcuate portion 6, a 
straight portion 7 which extends substantially 

30 perpendicular to the plane of the arcuate portion 6 
and a third curved portion 8 which joins or 
connects the portions 6 and 7. With reference to 
Rgure 2, the plane of the arcuate portion 6 is 
coplanar with that of the drawing while the 

35 second straight portion 7 extends perpendicular 
to the plane of the drawing. The third curved 
portion 8 bends approximately 90" from the plane 
of the drawing downwardly to connect witii the 
straight portion. 

40 A keyhole slot 10 extends through a side wall of 
the arcuate portion 6 and circumscribes an arc of 
approximately 110". 

The rigid guide conduit 5 is connected at its end 
opposite the keyhole slot to a flexible conduit 15 

'4S which has a straight portion 16 extending parallel 
to and within the steering column 1. 

A core member 17 extends through flexible 
conduit 15 as well as the rigid guide conduit 5 and 
has a tab 18 connected at one end by crimping or 

so other means. The tab 1 8 includes an extension 18' 
which extends through the keyhole slot 10. As 
seen in Rgures 1 and 2 movement of the tab in 
the rigid arcuate portion 6 will cause the core 
member 17 to move in the arcuate portion 6 as 

s$ well as in the curved portion 8 and straight 
portion 7 such that the arcuate or rotary motion of 
the tab 18 about the centre of curvature of the 
arcuate portion i.e. about a central axis of the 
steering shaft 3, will result in linear motion of the 

60 core 17 within the straight portion 7 of the rigid 
guide conduit as well as within the flexible con- 
duit 15 

Preferably the core member 17 has a flexible 
. sheath 20 engaging the inner periphery of the 
65 curved portion 8 of the guide conduit as shown In 
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Figure 5, of the arcuate portion 6 when the tab 
extension is at the end of its rotational travel in 
the ctockwise direction with reference to Figure 2. 
Thus the sheath should extend a length equal to 
that of the combined lengths of the arcuate and 
curved portions 6 and 8. The sheath may com- 
prise a plurality of individual tubular elements 21 
as shown in Figure 3 to impart flexibility to the 
sheath or could comprise a single member ribbed 
or slotted in a radial direction to give flexibility. 
By this construction any looseness between the 
core member 17 and the inner periphery of the 
curved and arcuate portion of the guide conduit 
caused by spacing between the core and the 
inner peripheries is prevented thus eliminating 
any lost motion that might result from such 
spacing. 

The core member 17 is preferably of the 
armored strand type and is capable of transmit- 
ting compression and tension loads. 

Referring to Rgure 2 a gear shift lever 30 is 
shown connected with the tab extension 18' in 
order to provide the forc^ necessary to move the 
tab extension within the slot 10. An indicia plate 
31 is fixed with respect to the steering column 1 
shown in Rgure 1 to provide an indication of the 
positioning of the gear shift lever to achieve the 
desired operating mode of an automatic trans- 
mission with which the core member 17 connects. 
An indicator, not shown, is operably connected to 
the lever 30 to point to one of the selected indicia 
determined by positioning of the lever. 

The device is designed such that movement of 
the operating lever out of "park" exerts a tension 
force on the core member 17. A tension force is 
desired rather than a compression force since the 
heaviest load that is encountered in operation of 
an automatic transmission is movement of the 
gear lever from the "park" position. This 
feature is purposely designed into automatic 
transmissions as a safety measure to reduce 
chance of inadvertent movement of the gear shift 
lever from the "park" position to an operating 
position. 

It is seen that a device constructed according to 
the invention eliminates use of complicated link- 
ages and because flexible conduits and cores 
are used, the parts are light-weight and may 
easily collapse upon collapse of the steering 
column. 

While the device is illustrated in the drawings 
as applied to a gear shift mechanism for an 
automatic transmission, the device couid be used 
in other applications where it is necessar/ or 
desirable to translate a rotary motion to a linear 
motionr 

Claims 

1. A device to translate rotary motion into 
reciprocating motion, the device comprising a 
rigid tubular guide conduit (5) having an arcuate 
portion (6) including a keyhole slot (10) extending 
through a side wall of the conduit (5), a straight 
.portion (7) and a curved portion (8) connecting 
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the arcuate and straight portions (6, 7), a flexible 
conduit (15) connected at one end of the straight 
portion (7) remote from the curved portion (8), a 
flexible core member (17) for transmitting tension 
s and compression loads movable in the guide 
conduit (5) and the flexible conduit (15), and a tab 
extension (18') extending through the keyhole 
slot (10) and connected to an end of the core 
member (17) characterized in that a flexible 
fo sheath 20 engages with an outer periphery of the 
core member (17) adjacent the tab extension (18') 
and with an inner periphery of the curved portion 
(8) and the arcuate portion (6) which flexible 
sheath (20) is substantially equal to the length of 
rs the arcuate portion (6) and the curved portion (8) 
to minimise any lost motion between the core 
member (17) and guide conduit (5) when rotary 
motion of the end of the core member (17) 
connected to the tab extension (18') is trans- 
20 formed into reciprocating motion of the core 
member (17) in the straight portion (7) and in the 
flexible conduit (15). 

2. A device according to claim 1, in which the 
flexible sheath (20) comprises a plurality of tubu- 

25 lar elements (21) surrounding the core member 
(17). 

3. A device according to claim 1 or claim 2, in 
which a gear shift lever (30) is located on the tab 
extension (18') and the flexible conduit (15) is 

30 located on a steering column. 

PatentansprOche 

1. Vorrichtung zur Obertragung einer Drehbe- 
35 wegung auf eine Hin- und Herbewegung mit 
folgenden Merkmalen: eine steife, rohrformige 
FQhrungsleitung (5) welst ein bogenfdmlges Tell 
(6) mit einem sich durch eine Sertenwand der 
Leitung (5) erstreckenden SchlQssellochschlitz 
40 (10), ein gerades Teil (7) und eIn gekrOmmtes Teil 
(8) auf, welches den bogenf5rmlgen und den 
geraden Teil (6, 7) miteinander verbindet; eine 
beigsame Leitung (15) ist an einem Ende des 
geraden Tells (7) entfernt von dem gekrummten 
45 Teil (8) angeschlossen; ein biegsames Kemglied 
(17) zur Obertragung von Zug- und Druckkriften 
ist in der FQhrungsleitung (5) und der biegsamen 
Leitung (15) beweglich gefuhrt, und eine fahnen- 
artige Veriangerung (18') erstreckt slch durch den 
so schlusseltochfdrmigen Schlitz (10) und Ist mit 
dem Ende des Kerngliedes (17) verbunden; 
dadurch gekennzeichnet, dalS eine biegsame 
Hulle (20) benachbart dem fahnenartigen Fortsatz 
(18') Tn Beruhrung mit dem AuSenumriB des 
55 Kerngliedes (17) und mit einem Innenumril^ des 
gekrummten Teils (8) und des bogenformigen 
Tells (6) steht, und daB die biegsame Umhullung 
(20) im wesentltchen gleich der Lange des bogen- 
formigen Teils (6) und des gekrummten Teils (8) 
60 ist, um das Spiel zwischen dem Kernglied (17) 
und der FQhrungsleitung (5) moglichst klein zu 
halten, wenn die Drehbewegung des mit dem 
fahnenformigen Fortsatz (18') verbundenen 
Endes des Kerngliedes (17) in eine Hin- und 
65 Herbewegung des Kerngliedes (17) im geraden 
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Tetl (7) und in der biegsamen Fuhrung (15) uber- 
setztwird. 

2. Vorrichtung nach Anspruch 1, dadurch 
gekennzeichnet, daB die biegsame Hulle (20) eine 
Mehrzahi von rohrfomnigen Eiementen (21) auf- 
weist, welche das Kemglied (17) umgeben. 

3. Vorrichtung nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet daS ein Gangschaitungshebel 
(30) an dem fahnenformigen Fortsatz (18') ange- 
ordnet und da& die biegsame l^itung (15) an 
einer Steuresaule angeordnet ist. 

Revendications 

1. Dispositif pour transformer un mouvement 
de rotation en mouvement de va-et-vlent, le 
dispositif comprenant une gaine de guidage tubu- 
iaire rigide (5) comportant un trongon arque (6) 
qui presente une fente en trou de serrure (10) 
traversant fa parol latSrale de la gaine (5),-un 
trongon rectiligne (7), et un trongon courbe (8) 
reliant les trongons arque et rectiligne (6, 7), une 
gaine souple (15) reliee a une extremtte du tron- 
gon rectiligne (7) distante du trongon courbe 8, un 
cdble souple (17) de transmission de charges de 
traction et de compression mobile dans le gaine 



de guidage (5) et dans la gaine souple (15), et un 
prolongement de patte (18') traversant la fente en 
trou de serrure (10) et relie ^ une extremite du 
cable (17), caracterise en ce qu'un fourreau sou- 

5 pie (20) est en contact avec un pourtour exterieur 
du cable (17) adjacent au prolongement de patte 
(18') et avec un pourtour peripherique interieur 
du trongon courbe (8) et du trongon arque (6), 
lequel fourreau souple (20) a une longueur 

to sensiblement egale a la longueur du trongon 
arqu6 (6) et du trongon courbe (8) pour minimiser 
tout mouvement perdu entre le cable (17) et la 
gaine de guidage (5) quand le mouvement de 
rotation de I'extr^mlte du clible (17) relive au 

fs prolongement de patte (18') est transform^ en 
mouvement de va-et-vient du c^ble (17) dans le 
trongon rectiligne (7) et dans la gaine souple (15). 

2. Dispositif selon la revendication 1, dans 
lequel fe fourreau souple (20) est constrtu^ par 

20 une serie d'el6ments tubulaires (21) entourant le 
cable (17). 

3. Dispositif selon la revendication 1 ou 2, dans 
lequel un levier de changement de vitesses (30) 
est situ6 sur le prolongement de patte (18') et la 

25 gaine souple'(15) est situee sur une colonne de 
direction. 
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